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JIOKHA W U3e/INs U3 HUX»

3 YTBEPX[EH W BBEJIEH B IEVICTBVE Mpukasom ®eaepanbHOr0 areHTcTea no TeXHUYecKo-
My peryivpoBaHuio 1 MeTposiorum ot 26 Hosa6ps 2014 r. No 1785-cT

4 BBE/JEH BIEPBbIE

MpaBuia NpMMeHeHUs HacTosLWero craHgapTa ycTaHoBnewsl B FOCT P 1.0—2012 (pasgen 8).
MHdopmaLlmsa 06 N3MEeHEHUsIX K HACTOSILLeMy cTaHAap Ty Ny6/imkyeTcs B eXXerofHom (Mo COCTOSHUIO Ha
1AHBaps TekyLwero roga) MHhopmMaLnoHHOM ykasaTene «HauvoHanbHble CTaHAapTbi», a ouumuanbi<bii
TEeKCT U3MEHEHW! 1 NOMpaBoOK - B €XEMECSUYHOM MH(POPMaLMOHHOM yKaszaTene «HauuoHanbHble CTaH-
fapTbi». B cnyyae nepecmoTpa (3amMeHbl) WM 0TMEHbl HACTOSLWEro cTaHAapTa cooTBeTCTBYyLlee
yBefoMeHne GyaeT ony6/MKOBaHO B 6avKailieM BbiNycke MH(OPMaLMOHHOIO ykasaTensa «HaunoHanb-
Hble cTaHfapTbi». CoOTBeTCTBYKLWAasA MHHopMaLus, yBeJOoM/IEHNE U TEKCThbl pa3MeLLalnTCca Takxe B
MHhbOpPMaLVOHHON cucTeme obLLero Nosb3oBaHns - Ha oduumanbHoM canTe defepasnbHOro areHTCcTBa
no TEexXHNYEeCKOMY peryvpoBaHunio 1 meTponorun B ceTun HTepHeT (gost.ru)

© CtaHpapTuHcopm. 2015
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HALULWOHA/NBbHBLIN CTAHAAPT POCCUNMCKOWMN OSGEALEPALUMN

CTekNnoBO/IOKHO
BO/TOKHO KPEMHE3EMHOE
MeTozabl onpefeneHns XMMmn4Yeckoro coctasa

Glassfiber. Silicafiber. Methods for determination of chemical composition
Jata BBefeHuns — 2016—01—01

1 06nacTb NpUMeHeHUs

HaCTOHLU,VIVI CTaHOapT pacnpocTpaHAeTCA Ha CTEeK/10BOJ/IOKHUCTbIe MaTepuhasibl KpeMHe3eMHOro co-
CTaBa:. KpeMHe3eMHOe BOJIOKHO, HUTWU, NeHTbl, POBUHIU, TKaHWN, CETKWU, XOJICTbl, HETKaHble MaTepnasabl N Ma-
Tbl U3 py6f|eHHbIX nnn HenpepbIiBHbIX HUTEW, CKpen/iIeHHbIX CUHTETUYECKMM CBA3YHLWNM M yCTaHaB/iMBaeT
MeTOoAbl onpeaeneHna XMMn4eCckoro coctasa.

2 HopMaTuBHbIE CChINIKN

B HacToswem cTaHAapTe UCnosib30BaHbl HOPMATUBHBIE CCbIJIKW Ha criefyloline cTaHgapTbl:

FOCT 61-75 PeaktuBbl. Knucnota ykcycHas. TexHU4eckue ycnosus

FOCT 83-79 PeaktuBbl. HaTpuii yrnekucnblii. TexHu4eckue ycnosus

FOCT 177-88 Bogopoga nepekucb. TeXHUYECKME YCI0BUSA

FOCT 1277-75 PeakTuBbl. Cepebpo a3oTHOKUCI0e. TexHnyeckue ycnosus

FOCT 1770-74 (ISO 1042-83. ISO 4788-80) Nocypga MepHas nabopatopHas cTeknsHHasa. LUnnnHg-
pbl. MEH3YPKU, KOM6bl, NPo6UpkM. ObLLMe TEXHUYECKUE YCoBUs

FOCT 3117-78 PeakTuBbl. AMMOHWIA YKCYCHOKUC/IbIA. TEXHUYECKME YC/I0BUSA

FOCT 3118-77 PeakTtuBbl. Kucnota conaHas. TexHM4yeckme ycnoBsus

FOCT 3640-94 LuHK. TeXHMYECKMe yCnoBus

FOCT 3760-79 PeakTuBbl. AMMMaK BOAHbIA. TeXHUYECKMe ycnoBns

FOCT 3769-78 PeakTuBbl. AMMOHWIA CEPHOKMCIbIA. TexHUYeckne ycnosus

FOCT 3773-72 PeakTuBbl. AMMOHWIA XNTOPUCTLIA. TEXHUYECKUE yCnoBus

FOCT 4145-74 PeaktuBbl. Kanuii cepHOKMCbIA. TEXHUYECKME YCoBuUA

FOCT 4166-76 PeakTuBbl. HaTpwuii cepHOKUCAbIA. TexHu4eckune ycnosus

FOCT 4204-77 PeaktuBbl. Kucnorta cepHas. TexHuyeckne ycnosus

FOCT 4238-77 PeakTuBbl. KBacLbl antoMoaMMOHUiiHbIe. TEXHUYECKNE YCOBUS

FOCT 4328-77 Peaktubl. Hatpusa rugpooknch. TexHn4eckue ycnosmsa

FOCT 4461-77 PeaxtuBbl. Kucnorta asoTHas. TexHUYeckue ycrosus

FOCT 4478-78 PeakTuBbl. Kucnota cynbgocanuuunosas 2-so04Has. TexHuyeckne ycroBus

FOCT 5823-78 PeakTuBbl. LINHK YKCYCHOKMUCbIN 2-BOAHBINA. TeXHUYeckne ycroBums

FOCT 6259-75 PeakTtuBbl. [NuuepuH. TexHnyeckune ycrioBus

FOCT 6552-80 PeaktuBbl. Kucnota optodhochopHas. TexHuyeckme ycroBus

FOCT 6563-75 N3genus TexHU4eckme 13 6,1aropofHbIX MeTanIoB 1 CM/IaBOB. TeXHMYECKME YC/I0BUSA

FOCT 6709-72 Boga guctunanposaHHas. TexHuyeckue ycnosus

FOCT 10484-78 PeakTtuBbl. Kucnota proprctoBogopoaHas. TexHu4eckue ycrioBus

FOCT 10652-73 PeaktuBbl. Conb agnHatpueBasatuneHgnamuu-N. N. N'. N'- TeTpayKCyCHOW KUCNOTbI
2-sogHas (Tpunom B). TexHuyeckune ycnosus

FOCT 11293-89 XXenatuH. TexHnyeckune ycnosus

FOCT 14183-78 CTekno opraHmyeckoe 4YacoBoe. TexHU4yeckune ycnosus

FOCT 14919-83 J2nekTponauTbl, 3NEKTPOM/IMTKA W XapouHble 3siekTpowkadbl 6biToBble. O6LMe
TeXHUYyeckue ycnosus

FOCT 22867-77 PeakTuBbl. AMMOHMWI1 a30THOKUC/bIA. TEXHUYECKME YCIoBUS

FOCT 25336-82 lMocyaa 1 o6opyaoBaHue nabopatopHble CTEKASAHHbIE. TWMbl, OCHOBHblE NapameTpbl
1 pasmepsbl

M3paHve odmunanbHoe
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FOCT 29169-91 lMocyna nabopatopHas cTekisHHA. MNuneTkn ¢ 04HON 0TMETKOM

FOCT 29227-91 Mocypa nabopaTopHasa cTeknsHHas. [uneTkn rpagyvpoBaHHble. YacTb 1. O6uyme
TpeboBaHus

FOCT 29251-91 (MCO 385-1-64) lNocypa nabopaTopHas cTeknsHHas. biopeTtku. Yacte 1. O6wme
TpeboBaHus

FOCT OIML R 111-1-2009 locypapcTBeHHas cucTema obecrnevyeHusi eQuHCTBa u3MepeHwuii. Mupu
Knaccos TOYHOCTU Elt E2, F,, F2, M,,
M12 M2 M23un M3 Yactb 1. MeTponornyeckne n TexHnyeckue TpeboBaHms

FOCT P 53228-2008 Becbl HeaBTOMaTM4yeckoro geicteus. Yactb 1. MeTposiornyeckne m TexHuye-
Ckne TpeboBaHus. VcnbiTaHus

FOCT P 55878-2013 CnupT 3TU/OBbI TEXHUYECKUIA TMAPONN3HbIA PEKTUHUKOBAHHLINA. TexHuueckme
ycnosus

MpumeyaHue - MNpy NOMbL30BaHUN HACTOSILLMM CTAHAAPTOM Liesiecoo6pasHo NpoBEPUTL AeCTBME CCbIIOY-
HbIX CTAHAAPTOB B MHC(hOPMALIMOHHO c1cTeMe 06LLEero Nosib30BaHNA — Ha ohuLMabHOM caliTe defepasibHOro areHT-
CTBa No TeXHNYeCKOMYy perynmpoBaHuio 1 MeTpPos10rnn B ceTn |/|HTepHeT MK No exerogHomy VIHCbOpMaLU/IOHHOMy yKasa-
Teno «HauMoHasbHble CTaHAaPTbI», KOTOPbI ONy6G/IMKOBaH MO COCTOSHWIO Ha 1 AHBapA TeKyLLero roga, v no Bbinyckam
€XEeMeCcA4YHOro MH(hOPMaLMOHHOTO yKasaTens «HaunoHanbHble CTaHAapTb» 3a TEKyLWA rog Ec/m 3amMeHeH CCbIIOYHbIi
CTaHfapT, Ha KOTOpbIii JaHa HeaTupoBaHHas CCbi/ika, TO PeKOMeHAYeTCSl NCMo/b30BaTh AelCTBYIOLLYI0 BEPCUIO 3TOMO
cTaHfapTa C y4eTOM BCeX BHECEHHbIX B JaHHYI0 Bepcuio M3MeHeHui. Ecn 3aMeHeH CCbINIoYHbI cTaHAapT, Ha KOTOopbIi
AaHa gatupoBaHHas CCblJiIka, TO peKoOMeHAYyeTCA MCNo/1b30BaTb BEPCUI0 3TOrNo CtaHdapTta C yKasaHHbIM Bbille rogom
yTBEpXAeHNs (MPUHATKSA). ECciv nocne yTBepXAeHUs HacTOsLLEro cTaHaapTa B CCbIIOYHBIN CTaHAapT, Ha KOTOpbI faHa
[laTMpOBaHHas CCbi/Ika, BHECEHO U3MEHeHWe, 3aTparuBatollee MnosiokKeHne, Ha KOTOpoe AaHa CCblika, TO 3TO Mosioxe-
H1e peKoMeHayeTCa NMPUMeHATb 6e3 yyeTa JaHHOro U3MeHeHWsl. Ecan cebinoyHbli cTaHaapT OTMeHeH 6e3 3aMeHbl, TO
nosoxeHue, B KOTOPOM AaHa CCbl/IKa Ha Hero, pekoMmeHayeTca NpMMeHATb B HacTu, He 3anarV|Ba|ou.|,e|7| 3TY CCbI/IKY.

3 TepMuHbl 1 onpegeneHus

B HacToslWeM CTaHAapTe NpUMeHeHbI cneaywuine TepMnHbl C COOTBETCTBYHOLLMMU onpeaeneHnamn:

3.1 cTek/10BOJIOKHUCTbIE MaTepuasbl KpeMHe3eMHOro coctaBa (Matepuanbl): CTEK/10BOMIOKHU-
CTble MaTepuasibl C MaccoBol A0MeN AUOKCUAA KPEMHUS B UHTepBasie oT 94 % o 98 %.

3.2 annMkBOTHasa 4yacTb pacTBopa: O6bEM yacTu pacTBopa, OTOMPaeMblii MEpHOI NuneTkoi u3 o6-
Lero o6bema MepHoii Konobbl.

3.3 aNnKBOTHOCTbL: OTHOLLEHMEe 06Lero o6bemMa MEPHOIN KONGbl K 06bEMY asIMKBOTHOI YacTu pac-
TBOpA.

4 CyuwHOCTb MEeTO40B aHanusa

4.1 MaccoByto 0110 AUOKCUAa KpeMHUA onpeaensoT AByMA MeTofaMu, KoTopble obecrneynsatoT Co-
NMocTaBMUMOCTb pe3ynbLTaToB aHansa.
4.1.1 Mpw BbINOTHEHUW NOJIHOTO XMMUYECKOTO aHam3a, NCNo/b3yT pacyeTHbI MeToq onpegeneHus

MaccoBOi1 f,oNn uokeuaa kpemHms ( ~).mexoasa 3 hopmynbl

-~s*33 =100 - + X 4ATOj+ ~CaO + 4 -AN~O 4 ~KjO ]

roB A’a,>0j -maccoBas Aona okcuaa antomMuHusa. %;
X Fc0j - maccosas gons okeuga xenesa (lll), %;
X JiQ - maccoBas [ona guokcuga tutaHa. %;
A'qjo - maccoBas [0ns okcuaa kanbumsa, %;
Akjgo - maccoBas fons okcuga MarHus. %;
X Na 0 - maccoBasi 40/1A okcuga Hatpus. %;

- MaccoBasi 4o/ oKclda kanus. %.

4.1.2 B KayecTBe MOBEPOYHOr0 METOZa WUCMO/b3YT YCKOPEHHbI rpaByuMeTpuYeckuii MeTo OfHOo-
KpaTHOrO BblefNieHNss KPEMHEBOW KUC/OThbl Aermapartauneli ¢ KOHLEeHTPUPOBAHHOW CONAHOM KUCIOTO ¢
NPUMEHEHMEM XeaTuHa.
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4.2 MaccoBble [0/ OKCUAOB Kas/lbLMSA W MarHus onpegensioT MeTofoM 06BbEeMHOro KOMMIEKCOHO-
MEeTPMYECKOro TUTPOBaHWA C TPUIOHOM B. KOTOpbI OCHOBaH Ha 06pa3oBaHWM YCTOWUYMBLIX, XOPOLIO pac-
TBOPUMBIX B BOAE KOMMEKCHbIX COeANHEHWNIA C MOHAMKN Ka/bLWA U MarHusi U MeHee YyCTOWUMBbLIX OKpaLleH-
HbIX KOMIMIEKCOB Kas/IbLMSi U MarHusi ¢ MHAUKATOPOM KUC/IOTHbIM XPOM TEMHO-CUHWM, KOTOpble B 3KBUBA-
NIeHTHOI TOuKe TUTPOBAHUSA pasfnaralTcs C U3MEHeHWeM LBeTa OT PO30BOro K CuHe-thnonetoBomy. Okcug,
KanbLumsa onpefensoT B wWenouHoin cpege npu pH = (11-13), a okcug marHvus onpefensoT no pasHocTh
06BbeMOB TpuioHa B. noweawmnx Ha TUTpoBaHNe CyMMbl MOHOB Kanbuus n mariusa npu pH = (9-10) n noHos
Kanbums npu pH = (11-13).

4.3 MaccoBylo A0/110 OKCUAAa anloMUHWA onpeaensoT MeTo40M KOMMIakCOHOMEeTPUYeCcKoro obpartHo-
ro TUTPOBaHUA ¢ TPUNOHOM B. Npu KOTOpOM MOHbI antomMuHusa (A)3), xenesa (Fe3) un tutaHa (MO2) cBA3bI-
BaloTCA NpW Temnepartype KUNeHWs ¢ TPUIOHOM B BO BHYTPUKOMMNIEKCHbIE COeAVHEHUS, @ N3ObITOK TpUIoHa
B tutpytoT npu pH = (5-5,5) YKCYCHOKUCNBIM LMHKOM C MHAMKATOPOM KCW/IEHO/IO0BbIM OpPaHXeBblM [0 nepe-
X0/a OKpacku pacTBopa OT XeNTOoW K spKO-MasiMHOBOIA.

4.4 MaccoBylo [0/1l0 AMOKCuAa TUTaHa onpeAensioT (OTOMETPUUYECKUM METOLOM, OCHOBAaHHbIM Ha
peakumn o6pa3oBaHNa TUTAHOMEPEKNCHOTO KOMMJIEKCa, OKPaLLeHHOTo B XeNThlli LBeT B pa3baBneHHol cep-
Hoil kucnoTe [THO(H2D 2) (S04)3.

4.5 MaccosByto gonto okcuga xenesa (1) onpegenstotr )OTOMETPUYECKAM METOAO0M, OCHOBAHHbIM Ha
06pa3oBaHNM OKpaLLEHHOrO B XXEeNTbli LBET KOMMekca cynbgocanuuymnara xenesa ¢ cynb(ocannumnnoBoii
KMCNOTOl B aMmmuayHoi cpege npu pH = (8-11).

4.6 MaccoBylo 4O/H0 OKCUAOB HaTpusa U Kanus onpeaensioT naaMeHHO-poToOMeTpuyeckuM MeToLoM.
Mpy aHanuse OKCUAOB LLENOYHLIX MEeTasl/IoB NPUMEHAIOT CTaH4apTHblE PacTBOPbl U3BECTHLIX KOHLEHTpa-
Luii. KOoTopble noAbupaloT Tak, 4ToObl KOHLEHTpauus aHan3Mpyemoro pacTtBopa Haxogwnacb mexpgy uns-
BECTHbIMW MeHbLUel 1 60MblUell KOHUeHTpauuamu. PacueT MaccoBbIX A0/eil OKCMAOB HATPUSA U Kanua npo-
BOAAT N0 hopmyie IMHERHON UHTEPNONALMN U CTPOSAT rPagyVpoBOYHbIA rpadmk NMHeRHOW 3aBUCUMOCTH
nokasaHuii MMKpoamnepmMeTpa OT KOHLLeHTpaLmmn oKcuaa LLeouHoro anemeHTa y = f[x).

5 TpeboBaHNsa K yCNOBUAM NPOBeAEHNA aHanusa

Mpu npoBeAeHnn aHanM3a Heob6xoaMmo cobnaarb cneaylLine ycrnosus MUKpoKAMMaTa B nometle-
HUAX naéopatopuu:

- Temnepatypa fomkHa 6biTb (20 £ 5) °C;

- U3MEeHeHVe TemnepaTypbl He A0/HKHO npesbiwarts 1 °C B TeyeHune 1 y;

- OTHOCUTEe/IbHasA BNaXHOCTb Bo3gyxa - oT 30 % o 80 %.

6 MoprotoBKa K aHann3y
6.1 Mopsigok oT6opa Npob oT NapTun onpeaenseTcss HOPMATUBHON AOKYMEHTaUMeR Ha NPoAYKUMIO.
6.2 Annapartypa, peaxkTuBbl

Becbl nabopaTtopHblie aHanuTuyeckne knacca todHoctu Il no FOCT P 53228.

Mvpuknacca Fi no FOCT OIMLR 111-1.

Meub MydhenbHasa unu ropenka c TemnepaTypoii Harpesa (1000 + 5) °C.

Yawka nnatuHosas KpyrnogoHHas no NOCT 6563.

Okcukatop 1-180 no MTOCT 25336, 3ano/iHEHHbIi 06€3BOXEHHbIM TPaHY/IMPOBaHHbLIM X/I0PUCTbLIM
Kanbumem.

Kanbuwnii XNopncTbli 06€3BOXEHHbIN rPaHy/IMPOBaHHbIA MO HOPMATUBHOW AOKYMEHTaLUN, «YUCTbIN».

6.2.1 MNMpoBegeHne NOATOTOBKU K aHanNu3y

OT06paHHyto 4718 UcnbiTaHWil Npoby cokpawalT 40 aHannTuyeckon npobel o1 5 Ao 10 r matepuana,
nomeLLalT B NATUHOBYH YallKy 1M NpoKaavMBalT B MydenbHOW neun npu Temnepatype (1000 + 5) °C B Te-
yeHne 14. 3atem npoby oxnaxpgatT B akcukaTope 30 + 1 MUH 1 6epyT No ABe napasnnefibHble HaBEeCKN 0f-
HOBPEMEHHO Ha BCe onpefensiemMble KOMMOHEHThI.

7 MNpoBegeHne NOSIHOTO XMMMNYECKOTro aHanmsa

7.1 [ns npoBefeHVe aHanM3a W NPUIOTOBJ/IEHNS PACTBOPOB [/1S aHaNM3a NPYMEHSOT pPeakTuBbl KBa-
NMMKALMN «XUMUYECKN YUCTbIN» U «4UCTbIA ANA aHanusa», a Takke MMMNOPTHble peakTuBbl. flonyckaeTcs
3aMeHa CpefCcTB U3MepeHUsi, annapaTypbl, PpeakTMBOB W f1a6opaTopHOli MocyAbl HA aHasIOTUYHbIE, HE YCTY-
nawowme UM no MeTPOSIOTMUECKUM U TEXHUYECKUM XapaKkTepucTukam.

7.2 OnpepgeneHne MaccoBOW 40N AMOKCMAA KPEMHUA TPABUMETPUYECKUM METOLOM

7.2.1 Annapartypa, peakTuBbl, pacTBOpbl
Becbl nabopaTopHble aHanuTuyeckne knacca ToyHoctu Il no FOCT P 53228.
Becbl TexHnuyeckme knacca TouHoctu Il unw Il mo TOCT P 53228.
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'vpu knacca F, no FOCT OIMLR 111-1.

Meub mychenbHas nnv ropenka c HOMUHaNbHOW TemnepaTypoii Harpesa {1000 + 5) X .

nekTponnuTka 6biToBas no FOCT 14919.

dunbTpbl 06e330/1eHHBIE «benas neHta» gnameTpom 11 cm.

TepmomeTp Tmna T/1-1-100 X.

BaHsa BogsAHas.

Nlamna nHcpakpacHoro nsnydeHust 3C-3 mowHocTbio 300 BT.

Turenb NNaTUHOBSINA C KpbiLwKoi no FTOCT 6563.

CrakaH B-1-200TC no FOCT 25336.

BopoHka B-75-110XC no FOCT 25336.

Ctekno yacosoe no NOCT 14183.

Okcukatop 1-180 no FOCT 25336. 3anofiHEHHbI 06Ee3BOXEHHbIM TPaHyIMPOBAHHbIM XJI0PUCTbIM
KanbLmem.

KanenbHuya no NOCT 25336.

Kanbuuii XnopucTblii 06€3BOXEHHbIN N0 HJ,. «UYNCTbIR».

Hatpwuii yrnekucnbiii 6e3sogHblii no FTOCT 83.

Kucnota cepHas no FOCT 4204. KOHUEHTPMPOBaHHasA.

Kucnota consaHas no FOCT 3118. KOHUEHTpUpoBaHHaaA 1 pacTeop,

pa36aBrieHHbIn 1:99.

Kucnota cropuctoBogopoaHas no FOCT 10484, pacTBop ¢ MmaccoBoigoneii 40 %.

Boga guctunnuposaHHasa no NOCT 6709.

XenatuH TexHuuecknii no FOCT 11293. pacTBop ¢ MaccoBoi foneli 1 %. roToBAT pactBopeHvem 11
XenatnHa B 100 cM3 ANCTWANMPOBAHHOI BOAbI MPU MOCTOSSHHOM MOMELUMBAHUKN B HarpeTtoin oT 60 X o
70 X BOAsHON 6aHe. Vcnonb3yloT CBEXENPUIOTOB/EHHbIN PacTBop.

7.2.2 TlpoBegeHne aHanusa

Hasecky npegsapvTenbHO NOArOTOBMEHHONM Npo6bl No 6.2.1 maccoit 0,2 r, B3ATyt0 B N1ATVUHOBOM TUT-
ne. cnNaBnsAT € 2 T yraekncnoro Hatpusa npu temnepatype (1000 + 5) X Ha ra3oBoli ropenke uav B My-
denbHol neun. Mocne oxNaxaeHusa cnnas KONMYeCTBEHHO NepPeHOCHAT ropsyeil ANCTUNNNPOBaHHOW BOAON B
cTakaH BMecTMMocTbio 200 cm3 3aTem B Turenb npuamealT 15-20 cmj KOHLEHTPUPOBAHHON COMAHON Ku-
CNOTbl U COAEPXUMOE TUMA HEBONbLUUMKU NOPUUAMU NEPEHOCAT B CTakaH, NpefBapuUTesibHO HakpblB ero
4yacoBblM CTEK/IOM BO M3bexaHue pasbpbi3rnBaHus. locne pasnoxeHus cnnasBa 4acoBOe CTEeK/I0 U BHYT-
PEeHHME CTEHKU CTakaHa CMbIBalOT ropsyeii AUCTUNMPOBAHHON BOLOW U COAEPXMMOE CTakaHa BbinapuBatoT
Ha BOASHOW 6aHe WA nNog Namnoi MHPaKPacHOro M3NyYeHNs L0 BAaXHbIX coneit. MNocne oxnaxaeHns B
cTakaH f06aBnatoT 20 cM3 KOHLEHTPMPOBAHHON COMSIHOM KWUCOTbI, NMepeMeLlnBaT CoAepXunmoe, cTakaH
HaKpbIBAKOT YAaCOBbLIM CTEK/IOM W BbIAEPXMBAIOT NPU KOMHATHOW TemnepaType oT 12 go 20 u.

[anee ctakaH nomelLalT B BOASAHYO 6aHi0, HarpeTyto fo (70 £ 5) X, un BbigepxuBaoT 5 MUH. nepe-
MeLIMBas COAEPXMMOE CTakaHa CTEKIAHHOM Mmasioukoil. 3aTteM B cTakaH npunmsatT 15 cM3 cBexenpuro-
TOB/IEHHOTO pacTBOpa XenaTuHa ¢ maccoBoit fonein 1% u BbigepxmBarT npu (70 £ 5) X ewe 5 MUH. Tak-
Xe HenpepbiBHO nomMelunsas. CTakaH BbIHUMAKOT M3 6aHu, yepe3 5 MUH. ero coAepXvVMoe KOMYeCTBEHHO
nepeHocsaT Ha unbTp «benas neHta» pguameTpom 11 cM u npombiBaoT 12-15 pa3 HarpetbiM [0
(70 £ 5) X . pasbaBneHHbIM (1:99) No 06bEMY PacTBOPOM COJIHON KUCMOTHI.

®unbTP ¢ 0CafKOM NOMELLAOT B MPOKANIEHHbI W B3BELUEHHbI NAATUHOBLIA TUTeNb, CTaBAT B MYy-
henbHyl0 neyb W NpokasvBaloT cHayana npu Temnepartype (500 + 5) X 1 4, 3aTem npu Temneparype
(700 £5) X - 30-40 MWH. nanee npu TemnepaTtype (2000 + 5) X
1- 1.54. 3ateM TUrenb C 0OCaKOM OX/laxaatT B akcukaTope 20-30 MuH 1 B3BelLmBatoT (I/1,).

MpoKaneHHbI 1 B3BELUEHHbI 0CafoK NPOBEPSIOT Ha «4YUCTOTYy». [lNs aTOro B TUresb NpubaBnsoT
[iBe Kannm cepHoi kncnotbl n 10 cmM3 hTOpUCTOBOAOPOAHON KNCIOTbl. COLEPXKMMOE TUINA BbiNapuBaloT Ha
9/1eKTPONANTKe A0Cyxa, NpokanusalT 5 MUH Ha ra3oBoii ropenke nnn 30 MUH B Mydiene npu Temnepartype
(1000 £ 5) X 0 NOCTOAHHOI Macchl U. NOC/e OX/TAXAEHNS B 9KCMKATOpe, CHOBA B3BeLMBaloT (/n2).

7.2.3 ObpaboTKka pe3ynbTaToB

Maccosyto fonto gnokcmaa KpeMHns A's.o , %. BbIYUCAAIOT No opmyne

100 @)
-
roe rn, - Macca Turna ¢ ocakoM AMOKCUAa KpeMHUA 00 NMPOBEPKN €ro Ha «HUCTOTY», T,

T2- Macca TUrs ¢ 0cTaTKOM Noc/ie NPOBEPKU 0cajka AMOKCUAA KPEMHUS HA «UNCTOTY», T;
- Macca HaBecku maTtepuana, r.
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7.3 OnpepeneHve MaccoBbIX foNnei okcugoB antomuHus, xenesa (lll), TutaHa (IV), kanbuusa u
mMarHus

7.3.1 Annapatypa, peakTuBbl, pacTBopbl

Becbl nabopaTopHble aHannTuyeckne knacca TouHoctn Mno FOCT P 53228.

Becbl TexHnyeckue knacca toyHoctu Il unn HAno rOCT P 53228.

I'vpn knacca F, no FTOCT OIMLR 111-1.

nekTponanTtka 6biToBas no FTOCT 14919.

Yalwka nnatuHosas KpyrnogoHHas co wnatenem no FOCT 6563.

Konb6a 2-250-2 no OCT 1770.

Linnunap 1-10, 1-50 no FOCT 1770.

BopoHka B-75-110XC no NOCT 25336.

Kucnota cepHas no F'OCT 4204. KOHUEHTpUpOBaHHas.

Knucnota conaHaa no FOCT 3118, KOHUEHTpUpOBaHHas W pacTBop kKOoHueHTpauum C (HCIl) = 2
Monb/gM3

KncnoTa cptoprctoBogoposHas no FOCT 10484. pacTBop ¢ MmaccoBoii fonei 40 %.

Boga guctunnuposaHHasa no FOCT 6709.

7.3.2 TpoBegeHne aHanusa

Hasecky maTepvana, noAroToBaeHHOro no 6.2.1, maccoi 0.5 r. B3ATyl0 B N1aTVHOBON Yallke Ha aHa-
NNTUYECKNX BecaX, YBMAXHAT HECKOSIbKMMMW KanasMu AUCTWIAMPOBAHHOW BOAbl, B YallKy NpuavMBaloT
2 cm3cepHoii kncnoTsl, 10 cM3pTOPUCTOBOAOPOAHOW KNCNOTHI M MEAEHHO BbINapuBatOT Ha 3NEKTPONIUTKE
Jocyxa.

K cyxomy ocTatky B yalwike npunmeatoT 30 cm3pacTBopa COMSHOM KMCMO0Tbl KOHUeHTpaumun C(HCI) = 2
MONb/AM3 Y HarpeBatoT Ha 3/1eKTPONNTKe A0 NOSIHOTO pacTBOPeHUs coneli. 3aTeM pacTBOp M3 Yallkuy KO-
YeCTBEHHO MEPEHOCAT ropsyein ANCTUNIMPOBAHHON BOAOW B MEpPHyH kosby BMecTumMocTbio 250 cm3 Pac-
TBOp B Ko/nbe oxnaxpaalT, [LOBOAAT ero 06bem [0 MEeTKU ANCTUAMPOBAHHON BOAOW, NepemMelunBalT U B
JanbHelilem MCNonb3yloT A5 OnpefeseHns MaccoBblX A0/eil okcMAoB antomuHua, xenesa (), TutaHa
(IV). kanbuma n marHus.

7.3.3 OnpepeneHne MaccoBOi A0NMK OKCMAaa antoMUHUS

7.3.3.1 AnnapaTypa, peakTuBbl, pacTBopbl

Becbl nabopaTopHble aHanuTuyeckne knacca ToyHoctn Il no FOCT P 53228.

Becbl TexHnuyeckne knacca touHoctu Il unn Hno rOCT P 53228.

Mvpu knacca F, no FOCT OIMLR 111-1.

OnekTponnutka 6biToBas no FOCT 14919.

Crynka thapcoposas.

PuUnbTPbl 06€330/1EHHbIE «benas neHtTa» anameTpomMm 11 cMm 1 «kpacHas neHTa» gnameTpom 15 cm.

Kon6bl mepHbie 2-1000-2; 2-250-2 no OCT 1770.

BiopeTkn 1-2-10-0.1; 1-2-25-0.1 no NOCT 29251.

MuneTkn rpagynpoBaHHble 6-2-5, 6-2-10 no FOCT 29227.

Unnuugpsl 1-25. 1-50 no FOCT 1770.

MNunetkn Mopa 2-2-25. 2-2-50. 2-2-100 no N'OCT 29169.

CrakaH B-1-400TC no NOCT 25336.

Kon6a koHnyeckasa KH-1-250(300)-34 TCX no FOCT 25336.

KanenbHuya no FOCT 25336.

Boga guctunnuposaHHasa no FOCT 6709.

LmHk meTannunueckunii no FOCT 3640.

TpwnoH B no FTOCT 10652. pactBop KoHueHTpauun C(gu-bla-34TA) = 0.025 monb/am3, roToBAT pac-
TBOPeHMeM peakTnBa maccoin 9,3065 r B AUCTUNNMPOBaHHON Bofe, hNbTPYIOT, A0BOAAT A0 o6bema 1amM3
B MEpHOIA konbe BOAOW 1 NepemMeLLnBaloT.

LIMHK yKcycHOKuUcNbIl 2-BoaHblii no FTOCT 5823. pacTtBop KOHUeHTpauunC[2n(CH3CO0)Z = 0.025
MO/b/AM3. TOTOBAT crneaylowmnm obpasom: 5.5 1 YKCYCHOKMCNOIO LMHKa pacTBOpsAlOT B cTakaHe B 200 cm3
ANCTUNNIMPOBAHHON BOApI, NPUAMBaOT 5 cM3 NeAsHON YKCYCHON KUCNOTbI, (OUILTPYIOT B MEPHYI Kooy
BMecTMMOCTbi 1000 cM3 f0NMBaOT BOAOW 0 MOTKM KONObLI U NepemeLIMBaloT.

KBacubl antoMoaMMoHuiiHble no TOCT 4238. TUTpoOBaHHbI pacTBop, cogepxawuii 1mr/cM3 okcrga
a/IIOMUHKNSA, TOTOBAT coracHo 7.2.3.3.

Kucnota ykcycHas negsHasa no NOCT 61.

Kucnota conaHasa no FOCT 3118, KOHUEHTpUpOBaHHaA W pacTBop KOHUeHTpauun
C(HCI) =2 monb/gm3
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AMMOHUI ykcycHokucnblii no TOCT 3117 pactBop ¢ mMaccoBoli goneii 20 %. roToBAT pacTBOPEHWEM
200 r peaktnBa B 400 cM3AMCTUNNNPOBAHHOW BOAbl, UALTPYIOT U AO0BOAAT 06bem Ao 1 AmM3AuCTUNAMpO-
BaHHOIi BOJOM.

AMMOHMI xnopucTelii no FTOCT 3773. pacTBop ¢ MaccoBoii fosoli 20 %, rotToBAT pacTBopeHmem 200 r
peakTBa B 300 CM3 4UCTUNIMPOBAHHOW BOAbI, (hUNbLTPYIOT 1 A0BOAAT 06BEM AUCTUNNNPOBAHHON BOAOW [0
10m3

AmMMuak BogHbli no FOCT 3760. pacTBopbl ¢ MaccoBoi gonein 12,5 % n 25 %.

AMMMaUHbIN 6ydhepHblii pacTBop pH = (9-10) roToBAT creayllwmM o6pasom: cmelmsaloT 100 cm3
pacTBopa X/I0pMCTOr0 aMMOHMSA ¢ MaccoBoii goneli 20 %. 80 cM3 pacTBOpa amMMuaka C MaccoBoi gonein 25
% 1 820 cM34MCTUNIMPOBAHHON BOAbI.

AMMOHUI azoTHoKucAbIM no FTOCT 22867. pacTBop ¢ MaccoBoii fonei 2 %.

Cepebpo aszoTHokMcnoe no FOCT 1277. pacTBop MaccoBoli goneii 1 %.

KcrnneHonoBbIi opaHXeBblil (MHAMKATOP) NO HOPMATUBHON AOKYMEHTALMN.

MeTunoBsbIil KpacHbIli (MHAMKATOP) pacTBOp C MaccoBoi gonei 0.2 % B aTaHone.

CnupT 3TUNOBbLIV pekTudmkoBaHHbIli no FTOCT P 55878.

KnCnoTHbIA XpOM TEMHO-CUHWI (MHAMKATOP), TOTOBAT credylownm obpasom; 0.1 r nHaukaTopa pacTtu-
paloT B CTynke ¢ 5 r xnopuga HaTpus Uan Kasus.

7.3.3.2 OnpegeneHne nonpasoyHOro KoaduumeHTa AN NpuBefeHns KoHLeHTpauun pactsopa Tpu-
noHa b k TouHoI KoHueHTpauum 0.025 monb/gm3

HaBecky meTannmnyeckoro LuHka maccoil 0.15-0.20 r. B3SATyl0 Ha aHa/IMTUYeCcKnx Becax, Konm4yecT-
BEHHO MepPeHOCAT B MEpHY Koniby BMeCcTUMoCTbio 250 cm3 npuamBaloT 5-7 cM3 KOHLLEHTPUPOBaHHOW CO-
NSHON K1cnoTbl. 20 CM34MCTUNNMPOBAHHON BOAbI, HArpeBalT A0 KMNEHUS U MeA/IEHHO KUMATAT 40 MOSIHOro
pacTBOpeHus LuHKa. Mocne oxnaxaeHns pacTBop AONUBAIOT A0 METKW KONbbl ANCTUNNNPOBAHHON BOAON U
nepemMeLunBatoT B36aNTbIBAHUEM.

MuneTkoil oT6MparT 25 cM3 NOlyYEHHOTo pacTBoOpa B KOHWYECKYH KOGy BMECTUMOCTbH 250 cm3,
[o6aBnsawnT 75 cM34MCTUNNNPOBaHHON BoAbl. 15 cmlamMmMuavHoro 6ydepHoro pacteopa u 5 cm3 pacteopa
ammMmaka ¢ MaccoBoi fonein 25 %. Ha KOHUYMKe wnaTesns fo6aBnsiT MHAWKATOP KUCNOTHbIA XPOM TEMHO-
CUHWI N TUTPYIOT NPUrOTOBNEHHLIM PacTBOPOM TpunoHa b A0 nepexofa okpacku pactBopa 0T MasIMHOBOW K
CUHe.

TuTpoBaHMe NPoBOAAT HE MeHee Tpex pas. NpuHUMas Ansa pacyeta cpefHee apudmeTnyeckoe 3Ha-
YyeHue. MonpaBoyHbIli KoadhuuneHT K pabouero pactsopa TpuaoHa b BblumcnsaoT no dopmyne

M

K_

VvV .5-0,03268 -0,05

roe M- macca HaBecku LUMHKa, T;

V - obbem paboyero pactsopa TpuioHa Bb. uspacxofoBaHHbIi Ha TUTPOBaHWE anMKBOTHON 4acTu

pacTtBopa, cm3;

B - a/IMKBOTHOCTb;

0.03268 - Mr aKBMBA/IEHT LMHKA, BbIPAXEHHbIA B rpaMmmax;

0.05 - pacyeTHas akBUBasIeHTHas KOHUEHTpauumsa (HopmanbHocTb) 0.025 M pactsBopa TpuaoHa b.

7.3.3.3 YcTaHOoBKa TUTpa pacrtBopa TpuaoHa b koHueHTpauuu 0.025 Mosb/AM3 N0 oKeuay amtoMUHUS

TuTp TpunoHa b no okcuay antoMVHUA ycTaHaBIMBAKOT NO asiloMOAMMOHMWIHLIM KBacLam. Ana npuro-
TOB/MIEHNA TUTPOBAHHOrO pacTBopa, codepxalliero 1 mr/cM3 okcuga antoMVHWUA, HaBECKY atoMOaMMOHWIA-
HbIX KBacLOB Maccoi 8.89 r pacTtBopstoT npu HarpeBaHun B 300 cmM3 AUCTUIIMPOBaAHHON BOAbl B MEpHOI
Kon6e BmecTMMOCTbio 1000 cm3, npuamBalT 5 CcM3 KOHLEHTPUPOBAHHOW COMSIHON KUCNOThI, OX/1aXAatoT,
[OBOAAT ero 06bem 0 MeTKM KOnbbl ANCTUNNNPOBAHHOW BOAON 1 NepeMeLlnBaloT.

TUTp NPUroTOBNEHHOrO pacTBopa onpefensAT rpaBMMeTpUYeckMM MeToL0M.

[na aToro nuneTkol OTOGMpaloT TPW annkBOTHble yacTu no 50 cm3 pacTBopa asloMOaMMOHUAHBIX
KBaCL,0B M MOMeLLalT B CTakaHbl BMeCTUMOCTbi0 400 cm3 kaxablil. B cTakaH go6aBnsioT 15 cm3 pacTeopa
X/I0PUCTOr0 aMMOHMA € MaccoBoli gonei 20 %, NnpubaBnAlT ABe Kanaum MHAMKaTopa MeTU/I0BOro KPacHoro
N HelTpanu3yloT pacTBOPOM aMmMuaka C MaccoBoii fosnei 25 % [o cnabokucnoi peakuyun. 3atem pactsop
HarpeBalT A0 KUNEHUA W OCaxAalT anioMuHuil B Buge rugpokeuga [A1(OH)3 pactBopom ammuaka ¢ mMac-
coBoii goneii 12,5 % [0 nepexoja OKpacku pacTBopa OT PO30BOW K xenToii. Mpu aToil onepauuun cnegyet
nsberatb n3bbITka ammmnaka (40 cnaboro 3anaxa amMmmuaka). CtakaH C COAEPXUMbIM BblAepXMUBatoT B Ten-
nom mMecte ot 10 4015 MUH 1 pacTBOp € ocagkoMm OUAbTPYIOT Yepes puabTp «benas neHta» guametTpom 11
cMm. Ocafiok Ha (hubTpe NPOMbIBAIOT HEGObLUMMKU NOPLMAMK FOPAYero pacteopa a3oTHOKWC/IOTO aMMOHUS
C MaccoBoit foneit 2 % [0 UCYE3HOBEHUSI peakuun B NPOMbIBHOW XMUAKOCTU Ha X/0p-UOH (peakums ¢ pac-

6
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TBOPOM HWUTpaTta cepebpa B a30THOKWCNOW cpefe). PacTBop a30THOKMUCNIOrO aMMOHUS NpeABapuTenibHO
HelTpanmaytoT 12,5 %-HbiIM aMMUakom Mo MeTUI0OBOMY KpaCHOMY A0 XEeNToro ugeta.

®unbTP € 0CafKOM MOMELLAIT B NPOKANEHHbIA U B3BELUEHHbIA MAATUHOBLIA TUreb, NOACYLUMBAIOT,
CTaBAT B XO/I0AHYK MydefbHYl neyb, 030M1510T npu Temnepatype oT 400 °C go 500 BC u npokanveawoT
CHauyana B MycdhenbHO neun npu Temnepatype (1000 + 5) °C, 3aTemM Ha ropesike ¢ ropHOM unu B Mydiene
npu TemnepaType (1200 * 5) °C 0 NOCTOSIHHOW Macchl.

TuTp pacTBopa antoMOaMMOHUAHBLIX KBaCLOB T, BbIPAXEHHbIN B r/cM3 oKcuaa anioMnHus, onpeaens-
10T Nno chopmyne

T 4)

roe  m- mMacca ocafka oKcuaa aslloMUHUA B aIMKBOTHOW YacTu pacTBopa, T;

V - 06bem pacTBopa astoMOaMMOHUIiHbIX KBACL0B, B3ATbIV A1 OCaXAEHWs, CM3

[ns yctaHoBku TnTpa 0,025 M pactBopa TpwioHa B no okcuay antoMuHus, 6ropeTkoli oTémupatoT 10
cM3 TUTPOBAHHOIO pacTeBopa astoMOaMMOHUIHLIX KBACL,OB B KOHWYECKYl0 Ko/by BMeCcTUMOCTbio 250 cm3
npunueatT un3 6topeTtkn 15 cm30,025 M pacTteopa TpuaoHa b u 10 cm3 pacTBOpa YKCYCHOKMUCI0TO aMMOHUS
¢ maccoBoli goneit 20 % 13 uuAMHApa, 1 pacTBop B kon6e KMnATAT 1-2 MuH. [ocne oxnaxgeHus TUTpYoT
n36bIToK 0,025 M pactBopa TpuioHa b 0,025 M pacTBOpPOM YKCYCHOKWUC/IOTO LMHKA MO MHAMKATOPY Kcunie-
HOMI0BOMY OpaHXXeBOMY 0 Nepexofa OKpacku pacTBopa OT XEeNTOWN K MasMHOBOA.

Tutp 0.025 M pacTtBopa TpuioHa b I, B r/lcm30kcuaa antoMyHNS, BbIYUCASAOT No dhopmMyie

- Ar
= 5
15-V-K, ®)

roe  m - macca okcuga antomuHusa B 10 cM3 TUTPOBAHHOMO pacTBopa ailoMOaMMOHUIAHBIX KBACLLOB, onpe-
JeneHHas rpaByuMeTpuYyeckuM MeToaom, T;
15-06bem pacTtsopa TpuioHa B KOHLLeHTpauuu
C(an-Ne-34TA) = 0.025 monb/am3 B3ATbIN B U36LITKE, CM3;
V - o6bem pacTBOpa YKCYCHOKMC/OrO LMHKa KOoHueHTpauun C(Zn(CH3CO0O0)3 = 0,025 monb/gm3 us-
pacxofoBaHHbIi Ha TUTPOBaHNe N36bITKa TpUoHa b. cm3;
K: - koadhduuneHT cootBeTcTBMs 0.025 M pactBOopa yKcycHokucoro umHka 0,025 M pacteopy Tpu-
noHa b, koTopbIii ycTaHaBiMBaloT TUTpoBaHMeM 10 cM3 TUTPOBaHHOrO pacTesopa TpuaoHa b pacTso-
POM YKCYCHOKMC/IOTO UMHKa, f06aBvB 5 cm3 pacTBopa YKCYCHOKMC/IOTO aMMOHWUSI C MacCcOBOW Aonei
20 % (pH = 5-5,5), N0 UHAMKaTOPY KCUEHOIOBOMY OpaHXeBOMY A0 Mepexofa OKpacku pacTtBopa OT
XesNTON K Ma/IMHOBOWA.
KoachdpmmeHT cooTBeTCTBMA KC BbIYMCASAIOT NO hopmMysie

(6)

roe V- obbem 0,025 M pacTBopa YKCYCHOKWCMOFO LMHKA, M3pacxofoBaHHbIi Ha TuTpoBaHue 10 cm3

0,025 M pactBopa TpunoHa b, cm5.

7.3.3.4 lNpoBegeHne aHanm3a

3 MepHoi1 Kon6bl nuneTkoli oTémnpatnT 50 cm3pacTBOpa B KOHUYECKYH KOGy BMECTUMOCTbI0 250 cm3
1 npunuealoT 25 cM3 AUCTUANMPOBAHHON BOAbl. 3aTeM pacTBOP B Ko/16e HelnTpasn3yroT pacTBOPOM YKCyC-
HOKMC/I0r0 aMMOHUS ¢ MaccoBoli fonei 20 % no yHuBepcasibHoOW UHAMKATOPHO GyMakke A0 U3MEHEHUS ee
LuBeTa OT MasIMHOBOro K xentomy (pH= 5-5,5), po6asnsoT 13 6opeTkn 5 cM3 TUTPOBAHHOIO pacTBopa Tpu-
noHa b koHueHTpauum 0.025 monb/gM3 U KMNATAT Ha anekTponauTke 1-2 muH. Mocne oxnaxaeHus K pac-
TBOpY npunusatoT 10 cM3 yKCYCHOKUCNOrO aMMOHUS B M36bITke, NPMGaBNsAT Ha KOHYMKe Lnatens cyxoin
VHAVKATOP KCW/IEHOMOBbIA OPaHXeBbI 1 OKPACWBLUMIACA B XEeNTblli LBET pacTBOP TUTPYIOT pacTBOPOM Y-
CYCHOKMCNOrO LMHKa KoHueHTpauun 0,025 monb/am3 40 nepexofa okpackvm B ApKO-MasMHOBYO.

7.3.3.5 O6paboTka pesybTaToB

MaccoByto 1o/110 okcuaa antoMuHns X Y[ 0, %. BbIYMCASIIOT Mo popmysie
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(N -1,-Y2-Kc)-T £100
n

™

A1,03

roe Y - o6bem pactBopa TpuaoHa b koHueHTpaumm 0.025 Monb/aM3, B3sAThI B U36bITKE, paBHbIn 5 cMm3;
V\- o6bem pacTtBopa TpusioHa B koHueHTpauymu 0.025 Monb/AmM3. U3pacxofoBaHHbIi HA TUTPOBaHUE
okcupa xenesa (I11) n anokcnpa TMTaHa B Takol e afMKBOTHOM YacTu pacTtsopa, cM3
V2 - 06beMm pacTsopa YKCYCHOKUC/OTO LMHKa KOHLeHTpaumm
0.025 Mosib/gm3 N3pacxofoBaHHbIN Ha TUTpOBaHne n36bITKa
TpunoHa b. cm3
Kc - koatpchmnumeHT cootBeTcTBuA 0.025 M pactBopa ykcycHokucnoro uvHka 0.025 M pacTtBopy Tpu-
noxa b:
[- TnTp pacteBopa TpuaoHa b koHueHTpauun 0.025 Monb/gM3no okcuay antoMuHus, ricm3. 7.3.3.3.
m - mMacca HaBeCku marepuana, r.
V\ - 06bem pacTBopa TpuioHa b koHueHTpauun 0.025 Monb/AM3 M3pacxof0BaHHbI Ha TUTPOBaHME
okcuga xenesa (Ill) n anokcuga TMTaHa B Takol Xe anMKBOTHOWM YacTu pacTeBopa
O61bem pacTBopa TpunoHa b Y,, cm3, koHueHTpaumm 0.025 Monb/AM3 M3pacxofoBaHHbI Ha TUTPO-
BaHWe okcuga xenesa (lll) n anokeuga TutaHa, BblYUCAAIOT NO hopmysie

m
r.= (8)
0,002-Kk B'

roe  m - cymmapHas macca okcupa xenesa (lll) n guokcmpa TuTaHa B HaBecke, B3ATON ANS onpefesieHns
oKcuaa antoMuHuS, T;
0.002 - TnTp 0.025 M pacTtBopa TpuaoHa b no okcugy xenesa (Ill) n gnokengy TutaHa, r/cm3
K - nonpaBo4HbI KO3hhuumneHT paboyero pactesopa TpuaoHa b ons npuBefeHUs ero KoOHUeHTpaLuu
K TO4HO 0,025 M. paBHbIli 1;
B - a/IMKBOTHOCTb, paBHas 5.

Mpumep pacueTa V,
Ecnu cymma maccosbix goneit okcuga xenesa () u guokcmpa TuTaHa, onpegeneHHblx oTomMeTpuye-
CKMM mMeTogoM, paBHa 0,2 %, To maccy okcuga xenesa (Il) u guokeuga TvTaHa (T) B HaBecke 0,5 T, B3ATON
ONS onpejeneHns okcuaa antoMUHUA, HaxXoaAaT U3 Nponopuuun:
0,51 - 100%
0.2-0,5

T.7- 0.2%, 0TclogaT = =0,001r
100

3aTem, no dopmyne (7), Bbluncnaw T o6bem 0,025 M pacTBopa TpunoHa b (V,), cBAzaHHbI ¢ 0.001 r
cymmbl okcuga xenesa (lll) u gnokcuga TuTaHa:

y 0001
' 0,002 1.5

7.3.4 OnpepeneHne maccoBoi gonu okcuga xenesa (l)

7.3.4.1 Annapartypa, peakTtusbl, pacTsopsbl

Becbl nabopartopHble aHanuTu4eckune knacca ToyHoctu Il no FOCT P 53228.

Becbl TexHunueckune knacca toyHoctu il unn HAno rOCT P 53228.

'vpu knacca F, no FOCT OIMLR 111-1.

®OTO3NEKTPUYECKMI KONOPUMETP AN CNEKTPOGOTOMETP /1060 Mapkni C ASIMHON BOJIHbI, COOTBETCT-
BYIOLLEV MaKCMMas/IbHOMY NPomnyckaHuio Kr** = 440 HM.

OnekTponnuTtka 6eitoBas no FOCT 14919.

Kon6bl mepHble 2-1000-2; 2-250-2; 2-100-2 no FOCT 1770.

MuneTkn rpagynpoBaHHble 6-2-15, 6-2-10 no NOCT 29227.

LUnnnugper 1-25. 1-50 no FOCT 1770.

Munetkn Mopa 2-2-25. 2-2-50, 2-2-100 no FOCT 29169.

CrakaHbl B-1-400TC no NOCT 25336.

Kon6bl koHn4veckune KH-1-250(300)-34 TCX no FOCT 25336.

KanenbHuya no NOCT 25336.

Bopa anctunnuposaHHasa no FOCT 6709.
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>Kene3zoammoOHMiiHbIe KBacCLbl MO HOPMATUBHON JOKYMeHTauuu, cTaH4apTHble pacTBOpbl, FOTOBAT MO
7.3.4.2.

Kucnota consaHasa no FOCT 3118. KOHUEeHTpUpoBaHHas.

Kucnota aszotHasA no FOCT 4461. KOHLEHTpPUpPOBaHHas.

KncnoTa cynbchocanuumnosasn 2-sogHas no FOCT 4478. pacTtBop ¢ MaccoBoli aoneii 20 %, rotToBsT
pactBopeHuem 200 r peaktmBa B 400 cM3ANCTUIIMPOBAHHOW BOAbl, (DUNLTPYIOT, 4OBOAAT 06bEM BOAON A0
1 AmM3u nepemelunBaoT.

AMMOHMIA xnopucTblit no FOCT 3773. pactBop koHueHTpauunC(bIH<C1) = 1 mMonb/AmM3, roToBAT pac-
TBOpeHnem 53,5 r peaktnea B 200 cM34MCTUAIMPOBAHHON BOAbI, (OVILTPYIOT, AOBOAAT 06beM BOAONK A0 1
AM3 1 nepemeLinBaloT.

AmMMMak BogHbli no FOCT 3760. pacTBop C MaccoBoi goneli 12.5%. rotoBAT pasbasneHvem 1.1
ammmaka ¢ MaccoBoii gonei 25 %.

7.3.4.2 NMpuroToBneHne ctaHAapTHbIX PacTBOpPOB

PactBop A. HaBecky xene3oamMMOHWIHbIX KBacLoB maccoi 0.604 r, B3BELUEHHYIO Ha aHanuTuue-
CKuX Becax, pactBopsitoT B 200 cM3A4NCTUNNNPOBAHHOW BOAbl, MOAKUCNEHHON 10 cM3 KOHLLEHTPUPOBaHHOA
CONSAHOW KWUCNOTbl, pa3baBnaloT BOAON B MepHOW konbe BmecTumocTbio 1000 cm3 1 nepemelwnsaloT. JaH-
HbIli pacTBop cogepxuT 0.1 mr/cm3okcunga xenesa (lll).

PactBop bB. FoToBAT pas6asBneHnem pactsopa A B 10 pas. Asa 4yero nuneTkoil otémparT 100 cm3
pacTBopa A. pa36asnsloT ero B MepHoi Kosnibe BMecTuMocTbio 1000 cm3 4UCTUNNIMPOBAHHON BOLOW 1 nepe-
MelumBatoT. [aHHblii pacTBop cogepxut 0.01 mr/cm3 okcuga xenesa () n ncnonb3yetcs AN NOCTPOEHUSA
rpagyvMpoBOYHOro rpaduka B UHTEpBane KoHueHTpauuii oT 0.01 go 0.10 mr okcuga xenesa (l11).

[lonyckaeTca npuroToBneHne cTaHAapTHbIX pacTBopoB okcuga xenesa (IlI) n3 FocygapcTBeHHbIX
CTaHAapTHbIX 06pasLoB.

7.3.4.3 MNocTpoeHre rpagynpoBOYHOro rpagmka

B mepHble kon6bl BMecTuMOoCTbio 100 cm3 Kaxaas otéupatoT nunetkamu 0, 1,2, 3,4, 5. 6. 7. 8. 9.10
cm3cTaHgapTHoro pacTteopa b. uto coorBetcTByeT 0.00; 0.01; 0,02: 0.03; 0.04; 0.05; 0.06; 0.07; 0.08; 0.09 n
0.10 mr okcuga xenesa (I11). B kaxayto konbéy npuameatoT no 10 cm3pacTBopa X/I0pMCTOro aMmoHus, no 15
cm3pacTBopa CcynbgpocanvuuaioBoi KUCNOTbl U MO KanasM U3 NuneTkn 06aBNAT pacTBOp aMMuaka ¢ mac-
coBoWi goneii 12,5 % A0 NosABAEHUS YCTOMUMBOTrO XeTOro okpaLuMBaHua nc ewe 3 cm3pacTeopa aMmMmua-
ka B U36bITke. O6beMbl PacTBOPOB B KON6ax AOBOASAT ANCTUNNIMPOBAHHON BOAON 4O METKWU, NepemMeLunBaoT
N U3MepsAT ONTUYECKY0 NIOTHOCTb PACTBOPOB B KIOBETAX TO/LMHON cnoss 50 MM Npu gniMHe BOMHbI ATaw=
440 HM OTHOCMTENIbHO HY/IEBOTO pacTBopa, WUCMOo/b3yst hOTOKOIOPUMETP WAM cnekTpodpoToMeTp 6oit
MapKu.

Mo noslyyeHHbIM AaHHbIM CTPOAT rpadvik 3aBUCUMOCTU ONTUYECKON NAOTHOCTU ([]) OT KOHLeHTpaumm
[CfFe”Oa)] B 100 cm' pacTBOopa B koopauHatax [,=/(C). KOTopblii NOBTOPSIOT NPV CMEHE PEaKkTUBOB U He
pexe 0fHOro pasa B KBapTaJl.

7.3.4.4 NpoBefeHne aHanm3a

N3 mepHoOI Konbbl NUNeTkoin oTéupatoT 25 cM3 aHa/IM3NpyeMoro pacTsopa ¥ MoOMeLLalT B MeEpPHYI0
kKonby emecTumocTbio 100 cm3 B konby npubasnsaoT OT O4HON [0 ABYX Kanesb KOHLEHTPUpPOBaHHON a3oT-
HOWi KNCNOTbI, PACTBOP KUNATAT HA 3/1EKTPONANTKE OT 1 A0 2 MUH, OX1aXAat0T U NPUMBAIOT BCe peakTuBbl U
B Takux e Ko/myecTBax, kak npy nNOCTPOEHUW rpafyMpoBOYHOrO rpadmka. 3aTteM U3MepstoT ONTUYECKYIo
NAOTHOCTb PacTBOPOB NPY TEX Xe YC/IOBUSAX OTHOCUTENIbHO «XO/I0CTOr0» OnbiTa, NPOBEAEHHOrO Yepes Bce
cTagun aHanvsa, U No rpagyvmpoBOYHOMY rpadhviky HaxoAsT COOTBETCTBYHOLUME 3HAYEHWS KOHLEHTpauuii
[CfFezOa)] B 100 cm3pacTBopa.

7.3.4.5 O6paboTka pe3ynbTaToB

Maccosyto fonto okcuga xenesa () {X vtr }j - BbIYUCAAT MO hopmyne
« C.V 100
i 9
FeO nt-v{-1000" ©

roe  C - KOHUeHTpauusa okcuia xernesa B a/IMKBOTHOM YacTu pacTBopa, HaifeHHas no rpagynmpoBOYHOMY
rpacuky, mr/100 cm3
V- 06wWmit 06beM aHanmM3npyemoro pacrteopa, 250 cm3;
Y, - 06bemM annkBOTHOW YacTu pacTBopa. 25 cm3
1000 - koaphmumeHT nepecyeTa rpaMMoB B MUIUTPaMMbI;
T - Macca HaBecku martepuana, r.
7.3.5 OnpepeneHve maccoBoli 4ONM AMOKCKMAa TUTaHa
7.3.5.1 AnnapaTypa, peakTuBbl, pacTBOpbl
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Becbl nabopaTtopHble aHanuTu4eckue knacca To4HocTu Il no FOCT P 53228.

Becbl TexHunuyeckue knacca touHoct il unm MWno rOCT P 53228.

'mpu knacca F, no FTOCT OIMLR 111-1.

LLikadp cywmnnbHbI, obecneumBalrLnii Temnepatypy Harpesa o (350+ 5) °C.

®OTO3NEKTPUYECKNIA KONOPUMETP UM CNEKTPOhOTOMETP /0601 Mapku ¢ A/IMHON BOMHbI, COOTBETCT-
BYIOLLE/ MakcManibHOMY NPOMNyCKaHuo =440 HMm.

2nekTponnuTka 6biToBas no FTOCT 14919.

OkcukaTop 1-180 no FOCT 25336. 3anosfiHEHHbI 06E3BOXEHHLIM TFpaHy/IMPOBAHHLIM X/I0PUCTbLIM
KasibLmem.

Kanbuuit XNopuCTbiii 06€3BOXEHHBIN TPaHyNMPOBaHHbIA MO HOPMATUBHON JOKYMEHTALNN, «UYUCTbIN».

Ctekno yacosoe no NOCT 14183.

Kon6bl mepHble 2-1000-2; 2-100-2 no FOCT 1770.

MuneTtkn rpagympoBaHHble 6-2-15, 6-2-10 no FOCT 29227.

LUnnnugper 1-25. 1-50 no FOCT 1770.

Munetkn Mopa 2-2-10, 2-2-50 no F'OCT 29169.

CrakaHbl B-1-200TC, B-1-400TC no FOCT 25336.

KanenbHuua no FOCT 25336.

Bopa guctunnuposaHHasa no F'OCT 6709.

TuTaHa ANOKCUA NO HOPMATUBHON [OKYMeHTaLun, «0Cob0i YNCTOThbI», CTaHAapTHbIe PacTBOpPbI, OTO-
BAT o 7.3.5.2.

AMMOHMIT cepHokucnblii no FOCT 3769.

Mepekncb Bogopoaa no FOCT 177. pacTBOp C MaccoBoi fonei 3 %.

Kuncnota cepHasi no FOCT 4204. KOHUEHTPUPOBaHHasA U pacTBOp C MaccoBoit foneli 5%.

Kncnota optococcopHas no FOCT 6552. KOHUEeHTpMpOoBaHHas.

7.3.5.2 lMpurotosneHne ctaHgapTHbIX PACTBOPOB

[unokeua TutaHa npefBapuTesibHO cywart B TedeHve 14 npu Temnepatype ot 100 ZC go 110 'C. Mo-
cfe oxaxAeHnsa B aKCUKaTope HaBecky peakTvBa maccoli 1.0000 r, B3BELLIEHHYO HA aHa/IMTUYECKNX Becax,
noMeLLalT B CyxOil cTakaH BMecTuMocTbio 200 cM3 B cTakaH [06aBnsoT B 25 1 CyXoro CEpHOKUCOro am-
MOHVSA 1 NpuavBaloT 50 cmj KOHLEHTPUPOBAHHON CEePHON KUCNOTbl. CTakaH 3aKpbiBalOT 4acoBbIM CTEK/IOM,
CTaBAT Ha 3/1EKTPONANTKY CO cnabbiM HarpeBOM W BblAepXMBAOT Ha MINTKE A0 MOSHOrO PacTBOPEHWUs Ha-
BECKM.

Mocne oxnaxgeHus Kk pactesopy npuamealT 30 cM3 AUCTUIMPOBAHHOM BOAbI U KOSIMYECTBEHHO Ne-
peHocAT B MepHyto Konby BMecTuMocTblo 1000 cm3, 4OBOAAT A0 METKM KON6bl paCTBOPOM CEPHOW KMCOTbI
C maccoBoli foneil 5 % n nepemewwvsaloT. TUTP MPUrOTOB/IEHHOTO pacTBOpa AMOKCUAA TUTaHa [OJDKeH
6bITb paBHbiM 0,001 r¥cm3. npoBeEPSOT BECOBbIM METOLOM, OcaxAas asIMKBOTHYI 4acTb pactsopa 50 cm2
Kak nonyTopHble okcuabl (cM. 7.3.3.3).

[lns nocTpoeHus rpafyMpoBOYHOrO rpachvka ncnosb3yoT pasbasneHHblii B 10 pa3 pacTtsop. Ans aTo-
ro nuneTkoin otéuparT 10 cm3 pacTBOpa B MepHyk Konby BMecTMMOocTbio 100 cm3 fonuBalT A0 METKU
KONGbl ANCTUNNNPOBAHHON BOAON M MCNOML3YIOT A1 NOCTPOEHUSA rPajyvpoBOYHOIO rpadmka B UHTepBane
KOHLeHTpauuii ot 0,1 go 0.5 Mr guokcuga TuTaHa.

TuTp gaHHoro pacTtBopa coctasnsiet 0,0001 r/cm3guokcmpa TutaHa unm B 1 cm3pacTBopa CoAEepPXMUT-
ca 0.1 Mr gnokcuga TutaHa.

[lonyckaeTcs NpUroToB/ieHNe CTaHAAPTHbLIX PACTBOPOB AMOKCUAa TUTaHa u3 FocyfapCTBEHHbIX CTaH-
AapTHbIX obpasuos (FCO).

7.3.5.3 MocTpoeHme rpafynpoBOYHOro rpaduka

MuneTkoii otéupatot 0. 1.2. 3. 4. 5 cM3NpUroTOB/IEHHOIO CTaHAAPTHOIO pacTBopa, YTO COOTBETCTBY-
eT 0.0: 0.1; 0.2; 0,3; 0.4; 0.5 mr guokcmpa TUTaHa 1 NomeLlalT B MepHble KoNbbl BMecTumocTbio 100 cm3.
3atem B Kon6bl npunmBakdT no 20 cM3 CEPHOI KUCMOTbI C MaccoBoi Aoneit 5 %, No YeTbipe Kanam opTo-
docdopHoii kncnotel 1 no 10 cm3 nepekncn Bodopoda, ob6bem B Konbax AOBOAAT A0 METKM PacTBOPOM
CepHO KUCNOTbI C MAacCcOoBON foneit 5 % n nepemeLLnBatoT.

OnTuyeckyo NAOTHOCTb PacTBOPOB M3MEPSAIOT B KIOBETax TO/MLWWMHONK €os 50 MM npv AIVHE BOJHbI
ATa, - 440 HM OTHOCUTESIbHO HYNEBOr0 pacTBopa, UCMNosb3ys POTOKOOPUMETP UM CNEKTPOOTOMETP /1t0-
600 mapku.

Mo Nony4YeHHbIM AaHHbIM CTPOAT rpajyvpoBOYHbIV rpadvK NPSMOR 3aBUCMMOCTU ONTUYECKON NNOoT-
HOCTU OKpaLlleHHbIX pacTBopoB ([) oT koHueHTpauun [C(Ti02J B koopauHaTtax [, = /(C). 'pacuk npoBepsoT
npu CMeHe peakTUBOB 1 He pexe OA4HOro pasa B KBapTal.

7.3.5.4 MNpoBefeHne aHannsa

3 mepHoiA Konb6bl nuneTkoil oTémparT 50 cm3 pacTBopa B MepHyl konby BMecTumocTbio 100 cM3
nocse 4ero NpuWIMBalOT Te Xe peakTuBbl, YTO M MPU NOCTPOEHUU rPafyMpoBOYHOrO rpadmka. 3atem msme-
PAT ONTUYECKYO M/IOTHOCTb PacTBOPOB MPU TEX Xe YCNI0BUAX OTHOCUTENIbHO «XOJI0CTOro» OMblTa, npose-

10
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[eHHOro Yepes BCce CTaAuu aHanu3a, 1 Mo rpagynpoBOYHOMY rpadmky HaxoAAaT COOTBETCTBYHOLME 3Haue-
HVA KoHUeHTpauun [C{Tt02)]s 100 cm3pacTBopa.
7.3.5.5 O6paboTka pe3ynbtaTos

MaccoByto f0/110 AnoKCuaa TuTaHa . % BbIYNCAAIOT NO dopmye

C-Y-100
(t0)
T-Y, 1000

roe  C - KOHUeHTpauuagnokcuaa TutaHa B afIMKBOTHOM YacTy pacTBopa, HalijeHHas no rpagyupoBOYHOMY
rpaduky, mr/100 cm3

V- 06Wwmii 06beM aHanu3npyemoro pactesopa. 250 cm3;

V, - 06bEM aNIMKBOTHOI YacTu pacteopa. 25 cm3

1000 - koadhduumeHT nepecyeTa rpaMMoB B MUINTPAMMBbI;

T - Macca HaBecku maTtepuana, r.

7.3.6 OnpepeneHne MaccoBOi 40N OKcuAa KanbLus

7.3.6.1 AnnapaTypa, peakTuBbl, pacTBopbl

MukpoGlopeTka BMECTUMOCTbIO 2 cM3cC LieHol geneHusi 0.01 no FOCT 29251.

Unnungpsl 1-25, 1-50 no FOCT 1770.

MuneTtkn Mopa 2-2-50 no FOCT 29169.

Kon6a koHnveckaa KH-1-250(300)-34 TCX no FOCT 25336.

Boga guctunnuposaHHasa no FOCT 6709.

TpunoH B no NOCT 10652, pactBop KoHueHTpauun C(an-Ma-34TA) = 0,025 Monb/AmM3 roToBAT MO
7.3.3.1.

Hatpuii rugpookuck no FOCT 4328. pactBop KoHueHTpauuu C(NaOH) =2 mons/gm3.

rnuuepuH no FOCT 6259. pacTBop ¢ MaccoBoli gonei 20 % (06bMH.).

TpuataHoNaMMH MO HOPMATMBHOM AOKYMEHTAUWUW, «4YUCTbIV», pacTBOp C maccoBoi gosnoii 10 %
(06BMH.).

KNCNOTHBIA XpOM TEMHO-CUHWIA (MHAMKATOP), FOTOBAT cnegyowmum obpasom: 0.1 r nHAaMKaTopa pacTu-
paloT B CTyMnKe C 5 X/IOPUCTOro HaTpUsa AN Kanus.

7.3.6.2 MNpoBeaeHne aHanm3a

M3 mepHOli konbbl NuneTkol oTompatoT 50 cm3 pacTBOpa M NOMELLAlT B KOHUYECKYHO K016y BMecTu-
MocTblo 250 nam 300 cm3. MapannensHo 0TOMpaT «X0/10CTY0» Npoby’ .

K pacteopy B konbe npunmsatot 25 cM3 4MCTUAIMPOBaHHOK BoAbl. 3 cM3pacTeopa runuepuHa. 4 cm3
pacTBopa TpuaTaHoMamuHa W, ONyCTMB B PacTBOP KycOYeK WHAUKATOPHOW Gymarn KOHro, HeWlTpanusyloT
pacTBOpPOM €fKOro HaTpa KOHUeHTpauun 2 monb/AM3 A0 nepexoga oKpacku Gymaryn OT CUHel K KpacHOW,
nac 3 cmM3eAKoro HaTpa B U36bITKe.

3arem Ha KOHuMKe LinaTens NpMoaBnsatoT UHANKATOP KACMOTHbLIA XPOM TEMHO-CUHWIA 1 OKpacuBLLMIACA
B PO30BbIN LBET pacTBOP TUTPYIOT U3 MUKPOGIOpPETKM pacTBOpOM TpunoHa B koHueHTpauyun 0,025 monb/am3
[0 nepexofa oKpacku B CUHe-(hNONEeTOBYIO.

7.3.6.3 O6paboTka pe3ynbTaToB

MaccoByto A0 oKcMaa kanbLmsa X Ca0. %. BbIYMCASAIOT No chopmyie

A 00 (11)
.

roe  VO- o6bem pacTtBopa TpuioHa b koHueHTpauun 0.025 Monb/AM3 M3pacxof0BaHHbIA Ha TUTPOBaHME
«X010CTOM» NpPo6bI, CM3;
V - 06bem pacTtsopa TpuioHa b KoHueHTpauyun 0,025 monb/gM3 m3pacxofoBaHHbIN Ha TUTpOBaHWeE
MOHOB KanbLus, CM3;
K - nonpasouHblii KOadhhnLmeHT paboyero pactsopa TpuaoHa b gns npuBefeHns ero KoHUeHTpauum
K TO4YHO 0,025 M;
T - Tutp 0.025 M (TOYHO) pacTBopa TpwuaoHa B. BblpaXeHHbIl B rpaMmMax oKkcua KaibLUus U paBHbIi
0.001402 r/cm3

' K 50 cM3 ANCTUNIMPOBaHHOM BOAbl B KOHUYECKYH KO/I0Y BMECTMMOCTbIO 250 CM5 1 NpUIMBaloT BCe peakTuBbl U
B TAKMX Xe KONMMYecTBax, Kak npu onpegeneHuy okeuaa Kasibumsa no 7.3.6.2.

1
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B - a/IMKBOTHOCTb;

T - Macca HaBecku maTepuana, r.

7.3.7 OnpepeneHne MaccoBOW J0/IM OKCuAa MarHus

7.3.7.1 AnnapaTypa, peakTusbl, pacTBoOpbI

Mukpo6lopeTka BMECTUMOCTbI0 2 cM3c LeHol genenus 0,01 no FOCT 29251.

LUnnnugpel 1-25. 1-50 no FOCT 1770.

Munetkn Mopa 2-2-50 no FOCT 29169.

Kon6a koHuuyeckaa Ku-1-250(300>-34 TCX no NOCT 25336.

Boga anctunnuposaHHasa no NOCT 6709.

TpunoH b no FOCT 10652. pacTtsop KOHLeHTpauun
C(an-Ne-34TA) = 0,025 monb/gm3, rotoBAT no 7.3.3.1.

AmMmuak BogHbli no FOCT 3760, pacTBop ¢ maccoBoit goneli 12.5 %.

AMMUayHbIli 6ydepHsblii pacteop (pH= 9-10), rotossT no 7.3.3.1.

FnnuepuH no NOCT 6259, pacteBop ¢ maccoBoi gonei 20 % (06bMH.).

TpnaTaHoNaMUH MO HOPMATWMBHOW AOKYMEHTAaLWMW, «4UCTblli», pacTBOp C MaccoBoii gonein 10 %
(06BMH.).

KNCNOTHBI XpOM TEMHO-CUHWUIA (MHAMKATOP), TOTOBAT cnegyolwmm obpasom: 0.1 r nHAUKaTOpa pacTu-
paloT B CTynNKe € 51 X/I0pUCTOro HaTpUs UIn Kanus.

7.3.7.2 TpoBefeHne aHanunsa

M3 mepHoit kKonbbinuneTkoi oTémupatT 50 cmM3pacTBopa M NOMELLAT B KOHUYECKYI0 KONby BMeCcTu-
MocTbto 250 unm 300 cm3 B konby npunveatoT 25 cM ANCTUANNPOBAHHON BoAbl, 3 cM3 pacTBopa rnuuepu-
Ha, 4 cm3 pacTBopa TpuaTaHonammnHa. 10 cm3 amMMuadHoro 6ydepHoro pactsopa 1 10 cm3pacTBopa ammma-
ka c maccoBoii gonei 12,5 %. npn6aBNAT HA KOHUYMKE LNaTens UHAMKaTOP KACMOTHbIA XPOM TEMHO-CUHWIA
N TUTPYIOT 13 MUKPOGIOPETKN pacTBOpoM TpwuiaoHa b KoHueHTpauun 0,025 monb/aM3 40 nepexofa okpacku
OT PO30BOWA K CUHE-(DNONETOBOIA.

7.3.7.3 O6paboTka pe3ynbTartos

MaccoByto 07110 oKcuaa MarHus %, BbIYUCNAOT No hopmyne
" K-Y)-K-T-BT
A lolgo* VIL*)

roe  V, - obbem pacTtBopa TpuioHa b koHueHTpauun 0,025 monb/AM3. 3pacxofoBaHHbI Ha TUTPOBaHVe
CYMMbl MOHOB Ka/lbLsA U MarHusa, cm3
V - o6bem pactBopa TpuioHa b koHueHTpauum 0.025 monb/AM3 M3pacxofoBaHHbI Ha TUTpOBaHUe
MNOHOB KasibLus, CM3,
T- TuTp 0.025 M (TOYHO) pacTBOpa TpWIoHa B. BblpaXXeHHbI B TpaMMax OKCMAa MarHus U paBHbIiA
0.001008. r/cm3;
K. B, m - no 7.3.6.3.

7.4 OnpegeneHve MaccoBbIX f0/IE OKCUA0B HATPUS U Kanus

7.4.1 Annapatypa, peakTuBbl, pacTBopbl

Becbl nabopartopHble aHanuTu4eckue knacca To4Hoctu Il no FOCT P 53228.
Becbl TexHunyeckue knacca toyHoct il unm INl no TOCT P 53228.

'mpu knacca F, no TOCT OIMLR 111-1.

MnameHHbIVi hoTomeTp mogenu MOM wan gpyroii Mapku.

LLkadh cywmnbHbI, obecneumBarLLnii TemnepaTtypy Harpesa fo (350+ 5) °C.
OnekTponnutka 6eitoBas no FOCT 14919.

Yalka nnatuHosasa KpyrnogoHHas co wnaresiem no FOCT 6563.

Kon6bl mepHble 2-1000-2; 2-100-2 no FOCT 1770.

MuneTtkn rpagympoBaHHble 6-2-5. 6-2-10 no FOCT 29227.

Munetkn Mopa 2-2-100 no FOCT 29169.

CrakaHbl B-1-50TC no FOCT 25336.

LUnnnugper 1-10, 1-25 no FOCT 1770.

BopoHkn B-75-110XC no NOCT 25336.

®unbTpbl 06€330/1EHHbIE «CUHAS NTeHTa» AgnameTpom 11 cm.

Bopa guctunnuposaHHasa no FOCT 6709.

HaTpwii cepHokumcnblin 6e3BoaHbI no FTOCT 4166, ctaHfapTHbIE pacTBOpbI, FOTOBAT Mo 7.4.2.
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Kanuii cepHokucnblii no FOCT 4145. ctaHfapTHble pacTBopbl, rOTOBAT no 7.4.2.

CnupT 3TUNOBbIN pekTudmkoBaHHbili no FOCT P 55878.

Kucnota cepHas no F'OCT 4204, KOHLUEHTPYPOBAaHHas.

KncnoTa cotopmctoBogopogHas no FOCT 10484. pacTBop ¢ maccoBoii gonein 40 %.

7.4.2 TlpuroToB/sieHne cTaHA4apTHbIX pacTBOpPOB

[na npurotoBneHnsa CTaHJapTHOrO pacTBopa OKCuAa HaTpWsA Ha aHaUTUYeckMx Becax 6epyT HaBec-
Ky Maccoi 2.2918 r cepHOKMCIOro HaTpus, BbiCyLleHHOro npu Temnepatype 200 °C B TeueHue 1 4. konuye-
CTBEHHO MEepPeHOCAT ANCTUIMPOBAHHON BOAOW B MepHyk Konby BmecTumocTbio 1000 cm3 pacTBopsioT,
[OBOAAT BOAOW 0 METKM KOMObI 1 NepemMeLlvBaroT.

[nsa npuroToBneHus cTaHfapTHOrO pacTBopa OKCUAa Kasis Ha aHa/IMTUYECKUX Becax 6epyT Hasecky
maccoi 1.8499 r cepHOKMUCOro Kanus, npefBapuTesibHO BbICYLIEHHOro Npy Temnepartype 150 5C B TeueHue
1 4. ganee NOCTynaloT Tak Xe. Kak Npy NPUroToB/IEHUN CTAHAAPTHOrO pacTBopa CePHOKUCNOro HaTpus. Tutp
NPUroTOB/IEHHBIX CTaHAAPTHbLIX pacTBopoB paseH 0.001 r/cm .

[na onpefeneHns maccoBoil AO/IN OKCMAA Kanus UCNONb3YT pas3basneHHblil B 10 pa3 cTaHAapTHbIN
pacTBop. [ins aToro nuneTtkoi otéupatoT 100 cM3 cTaH4apTHOrO pacTBOpa CEPHOKUC/Oro kanus, pa3basns-
10T B MepHoI1 Konbe BMecTMOCTbi0 1000 cM3 ANCTUANNPOBAHHON BOAON M NepeMeLlrBalroT.

MpumeyaHune - [nA ynobctsa, Npu Mogdbope KOHLEeHTpauwii paboumx CTaHAapTHbIX PacTBOPOB, TUTPbI
CTaHAapPTHbIX PACTBOPOB CEPHOKMNC/IONO HATPUA 1 CEPHOKUCIIONO KA/ BbIPaKAKOT B MPOLIEHTAX OTHOCUTE/IbHO HAaBECKM
MaTtepuana maccoii 0.5000 r. ns cepHokucnoro Hatpusi - 0.2 %, ansa cepHokucnoro kams - 0,02 %.

CTaHpapTHble pacTBOPbl XpaHAT B NOIM3TUNEHOBO nocyae.

Paboune cTaHfapTHble pacTBopbl NoAGUpaloT Tak, YTOObl KOHLEHTpauus aHaim3npyemoro pactsopa
(X) Haxogmnacb mMexay M3BEeCTHbIMU MeHbluen (X,) n 6onbwei (X2) koHueHTpauusaMyu pabounx ctaHgapT-
HbIX PacTBOpoOB, T. €. (X, <X < X2).

Ana npurotoBneHns pabounx ctaHfapTHbIX PAcTBOPOB NWUMNETKOW 0T6MpaloT COOTBETCTBYOLWME 06b-
€eMbl NPUrOTOB/IEHHbIX CTaHAAPTHbLIX PacTBOPOB OKCUAOB HATPUA W Kasivs, NMOMeLalT B MepHble Konbbl
BMecTUMOCTb0 100 cm3 npunuBatoT 25 cM33TUI0BOMO CNMpTa, A0BOAST ANCTUNMPOBAHHOW BOAON A0 MeT-
K1 KON6bl, NepemeLlnBaloT 1 NCNOb3YIOT AN (DOTOMETPUPOBAHUS.

[nsa onpegensembix KOMYECTB OKCUAA HATPUA M OKcuaa kanua B Tabnuue 1 ykasaHbl 06bembl CTaH-
[apTHbIX PacTBOPOB CEPHOKWC/IONO HATPUSi U CEPHOKUC/IOTO Kasusa, KOTopble credyeT oTéupartb npu Npuro-
ToBNEHUN pabounx pacTBOpOB.

Tabnuua 1

OGbeM cTaHAapTHOrO pacTopa, co- OB6beM CTaHAApPTHOTO pacTBopa, Co-

Ma%%%?(iﬂmpéocjl?) ;igqgg”g%%?g?”& Ha- nepxattero! mr/cm3Na.O B 100 cm3 gepxaltero 0.1 mr/cm3K;0 B 100 cm3
! ’ pabouero, cm3 pabouero, cm3

[ns onpegenexus maccosoi o Na*0

0.20 10
0.40 2.0
0.60 30
0.80 4.0
1.00 5.0
[ins onpepeneHns maccosoii onm KrO
0.02 - 10
0.04 - 2.0
0.06 - 30
0.08 - 4.0
0.10 - 5.0

7.4.3 YcnoBusa usMmepeHus Ha niameHHoMm dotomeTpe NMOM

[aBneHune Bo3gyxa W faBfieHMe rasa [AO/IKHblI NOAAEPKMBATLCA MOCTOAHHLIMU. [pU N3MEHeHUn of-
HOro M3 3TUX NapamMeTpoB BO BpeMs TpeXx nocrefoBatesibHbiXx 3amepoB (Y, -* Y -* ¥Y2) naHHbIii napameTp
KOpPEeKTUpyeTCs U CHOBa NPOBOAAT U3MEPEHUS.

YyBcTBUTENBLHOCTL (OCcnabnenune), guadparmy n O-WPUC ycTaHaBnMBalOT Tak. 4TOObl MokKasaHus
MuKpoamnepmeTpa Ana X. X, n X2Haxoannuce B AnanasoHe ot 40 go 70 MA.

Paboune cTaHgapTHblE PAcTBOPbI C MEHbLLUER 1 60/blieli KOHLLEeHTPaUNsaMM COOTBETCTBEHHO X, U X2
nof6mparT Tak, YUToObl pa3HOCTbL NokasaHuii MukpoamnepmeTtpa (Y, - ¥Y) u (¥Y2- Y) coctaBnsna He meHee 5
MA. a pa3HOCTb KOHUeHTpauumii (X2- X0 gomkHa 6bITb He 6onee 0.3 % ansa okcmpa Hatpust u He 6onee 0.06
% ONs oKeupa kanus OTHOCUTEsSIbHO TOYHOW HaBecku matepuana 0.5000 r.
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Mpn ncnonb3oBaHUY NAaMeHHOro dhoToMeTpa ApYroii MOAenn yCcrnoBus U3MEpPeHUst JO/KHbI ObiTb B
COOTBETCTBUM C MHCTPYKLUMEl No aKkcnyaTauum npubopa.

7.4.4 TpoBefeHne aHanusa

Hasecky maTepuana maccoii 0.5 r. B3aTyt0 B NN1ATUHOBOW YallKe, YBIXKHAKT HECKONbKUMW Kanaamu
BOAbl, NpunusaT 1 cm3 cepHoli kncnoTbl. 10 cm3 (hTOPUCTOBOAOPOAHON KUCNOThLI, ¥ COAEPXMMOE Yallku
BbiNapnBaloT focyxa W MPOKasMBalT Ha OTKPbLITOW 3M1EKTPONINTKE A0 MOJIHOTO yAaneHuss NapoB CEpPHOro
aHrngpuga (S03.

K cyxomy ocTaTky B yallky npuamsailoT 20 cm3ropsyeii BoAbl U HarpeBatoT Ha 3NeKTPonauTke A0 nos-
HOro pacTBOpeHMWs Lenoyei. 3aTem pacTBOpP M3 Yallky KOMYECTBEHHO MEPeHOCAT ropsvei BoAon vepes
BOPOHKY B MEpPHY0 KOGy BMECTUMOCTbI0O 100 cM3 KMNATAT 1 - 2 MUH Ha NAUTKe, oxnaxgalT, npuansanT
25 cM3 3TWI0BOrO CnMpTa, AOBOAAT [0 MeTKM Konbbl BOAON WM nepemewvsatoT. [locne atoro pactsop v3
KON6bI (PUALTPYIOT Yepes Cyxoi CABOEHHbI (DUILTP «CUHAS NIEHTa» B CyXOi CTakaH BMECTUMOCTbO 50 cm3,
oTbpacbiBas nepBylo nopunio dunbTpata. MonyyeHHbIi pacTBOP UCMONL3YIOT AN1A ONpefeneHns oKCuioB
HaTpus 1 Kanus.

dOoTOMETPMPYIOT CHayYana pabounii cTaHAAPTHBIE PacTBOP C MeHbLUE KOHLeHTpauvei onpegense-
MOrO LUIEe/IOYHOTO 3M1EMEHTa, 3aTeM aHausvMpyemblii pacTBop, 3aTem pabounii cTaHfapTHbI pacTBoOp C
60nblUeil KOHLEHTpaLen.

7.4.5 ObpaboTKka pe3ynbLTaroB

MaccoByto gonto okcuga HaTpus unm kanus J1"'Kn0, %, BbluMCAsAT No dhopmynie

-yt).(X2-x
e (y-yt).( y) 13

v Y2-Y)

raoe X, - KOHueHTpaumsa RzO paboyero cTaHAapTHOro pacTBopa C MeHbLUeli MaccoBoii fonei. %;

X2- koHueHTpauus RzO pabouero ctaHAapTHOrO pacTtBopa ¢ 60blueil MaccoBoii gonei. %;

Y, - nokasaHus MukpoamnepmeTpa ans X,;

Y - nokasaHua MyKpoamnepmeTpa A1 aHa/m3npyemMoro pacTeopa:

¥Y2- nokasaHus MukpoamnepmeTpa ans X2

7.5 O6paboTka pe3ynbTatoB MNOJIHONO aHanusa

3a pesynbTaT MOSIHOrO XMMWYECKOro aHann3a kpemHe3eMHoro matepuana £MXA. %. npuHuMatoT
CYMMy CpefHUX M3 ABYX NapasifiefibHblX 3HAYEHWI Kaxaoro onpefensieMoro KoMnoHeHTa. Cymma nosiHoro
XUMMYECKOro aHanu3a Marepuana fosmkHa coctasnaTtb: £MXA = (100.00 £ 0,20) %.

8 TllokasaTenu TOYHOCTU U3MepPEeHUI

8.1 3a pesynbTart aHanuMsa no onpefensaeMomy KOMMOHEHTY MPUMHUMMAIOT cpefHee apudmeTunyeckoe
3HauyeHve 13 AByx napannenbHbIX onpeaeneHui.

8.2 MpoMeXyTouHble BblYMC/IEHUSI NPOBOASAT A0 TPETHLEIO 3HAaKa Moc/e 3ansaToli, pe3ynbTar oKpyris-
0T 10 BTOPOrO 3Haka rnocne 3anaToii.

8.3 HaBeckn matepuana B3BeLUMBAKOT HA aHA/IMTUYECKNX Becax C norpewHocTbio £0.0002 r.

8.4 Mpu rpaBMMETPMYECKOM ONpeAenieHnn MacCcoBOW A0Y AMOKCUAA KPeMHUS 0Caf0K NpoKanmBaoT
[0 NOCTOSAHHON Macchl, T.e. Macca npu ABYX NocrefoBaTesibHbIX B3BELWMBAHUAX He [O/HKHA pas/imyarbes
6onee yem Ha 0.0002 r.

8.5 Mpu onpefeneHny MaccoBoi AOWN OKCMAA HATPUSA WAWN Kanus, U3MEPEHNs Ha NnaMeHHOM oTo-
meTpe mogenu NMAOM npoBoAAT He MeHee Tpex pas, BbluMCAAs cpefiHne apudMeThyeckne 3HavyeHns noka-
3aHUii MYKpoamnepmMeTpa.

8.6 lMpu NoCTPOeHWUM rpafymMpoBOYHbIX rpadhukoB AN onpefeneHns OUoKcuaa TuTaHa W okcmaa xe-
nesa (lll) NnpoBOASAT He MeHee Tpex U3MEePEHUA ANA KaXAoN TOUKKM, NpUHMMas 3a pesynbTaT cpefHee apud-
MeTUYeckoe 3HayeHue.

8.7 3a pesynbTaT MaccoBOW f0NM OnpefensieMoro KOMMOHeHTa NpUHUMatoT cpefHee apudmeTnye-
CKOe 3HauyeHve u3 ABYX napasnnefibHbiXx HaBecok. [onycTuMble pacxoXAeHUs Mexay pesynbtatamu naparni-
NenbHbIX onpeeneHnii npusefeHsl B Tabnuue 2.
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Tabnuuya 2

HanmeHoBaHue onpe-

Jonyctumoe pacxoxae-

AensaemMor KOMMNOHEeH- MaccoBas f0/19 KOM- Hue Mexay napannesnb-

Ta
(chopmyna)

[Jmokena KpemHus
SiO,)

Okeng antoMuHUA
AbOj)

Okeug Ha-
rpusa(bla; 0)

Okemng kanua(KrO)

J npumeceii

[nokenpg TutaHa
TIO,)

Okeung xenesa
lIl)(Fe*Oj)

Okeung kanbumsa
CaO)

Okeunfa marHus
221

9 T1pOTOKOM MUCNbITaHWN

noHeHTa no HA. %

955+ 15

3.75+£0.75

S10

S1.0
0.03-0.10

0.03-0.10

0.15-0.30

0.02-0.10

HbIMW onpeaeneHnammn,
%

0.30

0.10

0.05

0.008

0.008

0.008

0.02

0.02
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Hopma ToyHoCTM pe3ynbTata  [loBepuTesib-
onpefeneHMsMaccoBoii fom Has BEpoAT-
KOMMOHeHTa, % HOCTb
+0.50
+0,25
0.95
+0.33
+0.33 -
- 0.95

MpOTOKON UCMbITAHUIA LOMKEH BKIOYATL ClefyloLne JaHHbIe:
- HAMMEHOBaHMWE N3rOTOBUTENA W ero TOBapHbIl 3HaK:
- CCbl/IKa Ha HaCTOSALLMIA HaLWMOHaNbHBIA CTaHAapT;

- BCE AeTasn, HeobxoauMmble AN NAEHTUUKALMN UCTbITAHHOTO MPOAYKTAa U3 KPEMHE3EMHOro Mare-

puana;

-AaTta n MecTo nposegeHuns UCTbITAHWI;

- KO/IMYECTBO NPo6 ANa UCMbITaHWIA:

- pe3ynbTaTbl NO/HOTO XMMMWUYECKOTO aHasm3a Mo Kaxaomy onpeaensieMoMy nokasaTesnio, MosyyeH-
HblE KaK cpegHee apuMeTUYeckoe AByX pesy/bTaTos;

- No6ble TEXHOMOrMYeckne eTanm, He OrOBOPEHHbIe B HACTOSALLEM HALMOHA/IbHOM CTaHAapTe, U -
6ble 06CTOSATENLCTBA, MOTYLLME NOB/NSATL Ha MOSTyYeHHble pe3ysbTaTbl;

- hamnanio Mua, NPOBOAMBLLENO UCMLITAHNS.
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